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Text S1 to S3 Figures S1 to S3 Tables S1 to S6 Supporting Text S1. Uranium isotope analyses U-Th measurements of the sample set (Table S1 ) were performed on a Finnigan MAT 262 RPQ+ (Mat262, U) and a Thermo-Finnigan Triton-RPQ (Triton, U) thermal ionisation mass spectrometer (TIMS) and a VG Axiom multi collector -inductively coupled plasma -mass spectrometer (MC-ICP-MS, including multi ion counting (MIC) set-234 U(0) value represents the originally today measured ( 234 U/ 238 U) activity ratio, given in delta notation 234 U(0) = (( 234 Uact/ 238 Uact)-234 U(T) values reflect age corrected ( 234 U/ 238 U) activity ratios by recalculating the decay of 234 234 U(T) = 234 U(0)exp ), determined from 230 Th/ 234 U age of each individual sample. Note, due to the generally high ages in this sample set, the impact of age correction on the interpretation of 234 U values is significant and criteria for isotopic reliability of 230 Th age data may be applied. Recent reef forming cold-234 U(0) values of 145.5 ± 2.3 ‰ [Cheng et al., 2000] and 146.3 ± 3.9 ‰ [Liebetrau et al., 2010] , supporting the 234 U(T) reliability criterion presented for tropical [Blanchon et al., 2009] or cold-234 U(T) criterion and related U-Th age quality code: n 234 U(T)
The thermohaline gradient within the water column, internal waves at depth, and different seasons 18 Osw results from water depths of carbonate mounds (Table S2 , Fig. S2 ). Additionally, due to the small salinity range of S < 0.3 psu for our data and the concentration of samples from coral reef sites, the correlation 18 
Supporting Text S3. Stable oxygen isotope analyses of benthic foraminifera
After cutting the cores of GeoB 6730-1, sediment samples were taken in intervals of 5 cm. Sediment samples of IODP Site U1317C were taken every ~10 cm at the IODP Core Repository at Bremen University, Germany [Raddatz et al., 2011] . Stable oxygen isotope analyses were carried out on 3 to 5 individuals of the benthic foraminifera Cibicidoides kullenbergi and/or Cibicidoides wuellerstorfi for GeoB 6730-1 (Table S4) , and of Lobatula lobatula and/or C. wuellerstorfi for IODP core U1317C (Table S5) , selected from the fraction 250 to 500 μm. The isotopic composition of foraminiferal tests was analyzed at the University of Bremen Isotope Lab for GeoB 6730-1 [Dorschel et al., 2005] and at IFM-GEOMAR in Kiel and Isotope Laboratory of the Institute of Geology and Mineralogy at the University of Erlangen for IODP core U1317C [Raddatz et al., 2011] . Samples were reacted at 75°C with phosphoric acid in a Kiel 182 CARBO device linked to a Finnigan MAT 251 (Bremen) or Finnigan MAT 252 (Kiel/Erlangen 18 OC measurements a working standard (Burgbrohl CO2 gas) was used and calibrated against PDB (Peedee Belemnite) by using the NBS (National Bureau of Standards) 18, 19, and 20 standards. Analytical standard deviation resulted in ±0.07 ‰ PDB for MAT 251 and ±0.05 ‰ PDB for MAT 252 instruments. Previous studies already reported that the stable isotopic ratios of C. wuellerstorfi and C. kullenbergi are indistinguishable within analytical error [Hodell et al., 2001] . In our studied cores of Propeller Mound [Rüggeberg et al., 2007; Dorschel et al., 2005] , paired analyses of these 18 OC (Fig. S3 , Table S6 ). The same holds true for C. wuellerstorfi and L. lobatulus of IODP core U1317C as shown in the downcore record of Raddatz et al. [2011] . Paleotemperature estimates are based on the recently developed equation of Marchitto et al. [2014] leading to reconstructed temperatures of 9.3-10.0°C for the Holocene, for the Early Pleistocene, and 15.4-18.1°C for the Middle Miocene (see Table S4 , S5). These estimates are in Figure S1 . U-series evolution diagram of investigated coral samples (see Table S1 ). The solid 234 U(0) of 147-149‰ and a zero 230 Th/ 238 U activity, while the dashed lines started wit 234 U(0) of 139‰ and 159‰ and a zero 230 Th/ 238 U activity, respectively. Deviations from this span are possibly due to diagenetic alteration as indicated by the white ellipses of samples 6730-1/213 and 6730-1/353 (Table S1 ).
Figure S2.
18 OSW-salinity relation of the upper water column (0-1155 m) from water samples collected during cruises M61/1, M61/3, P316 in summer 2004 (circles, this study, see Table S2) 18 OC of Cibicidoides kullenbergi 18 Okull) and Cibicidoides wuellerstorfi 18 Owuell) from GeoB 6730-1 (Table S6 ) selected from fraction 250 to 500 μm. 18 OC ratios. [Zachos et al., 2001] . These data are compared and in accordance to published data of Raddatz et al. [2011, 2014] 
